Seismic 2 migration results can be summed. By this summation procedure true common-depth-point (CDP) stacking is accomplished.
Introduction
In areas with complicated structures, 2-D as well as 3-D poststack migration techniques give a poor image of the subsurface because diffraction energy and conflicting dips are not treated correctly by common-midpoint (CMP) stacking. Therefore, in the past few years much research has been done to the development of prestack migration techniques. Because of the enormous amount of data to be processed in full 3-D prestack migration, serious attention has been paid so far only to 2-D prestack migration. Various techniques have been developed which are satisfactory when a 2-D subsurface may be assumed. However, for complicated 3-D inhomogeneous structures, 3-D prestack migration becomes necessary. Even with the new generation of fast vector computers full 3-D prestack migration is still unthinkable, so compromises need be made. An interesting solution appears to be the 3-D version of the dip moveout technique. Although simple velocity models must be assumed, this solution should certainly be explored because of its efficiency, particularly when applied in the Fourier domain (Hale, 1984) . In this paper a more general and rigorous approach to 3-D prestack migration will be presented, namely the 3-D version of the single shot record inversion (SSRI) technique. In principle this method can handle any 3-D inhomogeneous velocity model. It will be shown step by step how the efficiency can be improved such that the procedure is computationally manageable with vector computers.
Principle of the SSRI technique
In this section we briefly review the principle of prestack migration by SSRI, as proposed by Berkhout (1984) . For each single shot record, this migration procedure basically consists of the following two steps in the frequency domain:
(1) Downward extrapolation by means of forward extrapolation of the downgoing source wave, yielding S+(x, y, Zi, o) and inverse extrapolation of the upgoing detected wave, yielding P-(x, y, zir 0). These extrapolation steps can be carried out independently, using the one-way wave equations for downgoing and upgoing waves (De Graaff, 1984) . Alternatively, S+ and Pcan be downward extrapolated simultaneously, using the twoway wave equation for the total wave field, thus properly bandling primary as well as multiple reflected energy (Wapenaar and Berkhout, 1984) . 
Notice that, according to relation (6b), the nonrecursive extrapolation algorithm involves 1-D spatial Fourier transforms and vectorized multiplications only. Vertical velocity variations between z. and zi can be incorporated when the propagation velocity c is replaced by the effective velocity (AZ should then be replaced by the apparent depth). Cross-direction velocity variations can be incorporated because the operator E is a function of the cross-direction coordinate y. In-line velocity variations can be incorporated by updating the operator P for each subsequent single shot record.
Discussion
The general 3-D prestack migration scheme presented above is too laborious even for fast vector computers. We implemented the fast option for the marine data acquisition configuration. We used the fast mixed domain operator as described in the previous section. It will be shown with the aid of numerical examples that a very good spatial resolution is obtained when using the procedure suggested in this paper. Also a benchmark on a Cray vector computer will be discussed.
